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(54) OPTICAL TRANSMISSION DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical transmission 
device capable of sure protection against entry of foreign matters 
and the like from a plug inserting hole without using a protective 
cap that requires removal and storage. 

SOLUTION: In the optical transmission device equipped with an 
optical element 14 that performs at least either light receiving or 
light transmitting and with a support 10a, 10b that, holding the 
optical element 14, carries out optical coupling when the plug 13a 
of an optical fiber cable 13 is inserted into the plug inserting hole 
12; the device is constituted such that the inner face of the plug 
inserting hole 12 is formed with a groove 17 corresponding to a 
belt-like projection 13b on the side of the plug 13a of the optical 
fiber cable 13, and that a shutter 11 is provided which 
opens/closes inside the plug inserting hole 12, with the rotary shaft 
16 functioning in a direction nearly vertical to a line connecting 
between the groove 17 of the plug inserting hole 12 and its inner 
face oppositely facing the groove 17. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the optical transmission device equipped with the light corpuscle child of light-receiving or 
luminescence who performs either at least, and the supporter which will carry out optical coupling if this 
light corpuscle child is held and the plug section of a fiber optic cable is inserted in a plug insertion hole 
The slot corresponding to the band-like height of the plug section side face of a fiber optic cable is formed 
in the inside of said plug insertion hole. The optical transmission device characterized by preparing the 
shutter which sets a revolving shaft as an abbreviation perpendicular direction to the straight line which 
connects the part of the inside of said plug insertion section which counters the slot and this slot of this 
plug insertion hole, and is opened and closed inside said plug insertion hole. 

[Claim 2] The optical transmission device according to claim 1 characterized by taking up said slot after 

said shutter has closed. 

[Claim 3] The optical transmission device according to claim 1 or 2 characterized by forming said slot in 
said shutter. 

[Claim 4] An optical transmission device given in any 1 term of claims 1-3 to which the revolving-shaft 
circumference part of said shutter is characterized by being contained inside said supporter rather than 
plug insertion opening of said plug insertion hole. 

[Claim 5] The optical transmission device according to claim 4 characterized by really coming to fabricate 
the shank of the revolving shaft of said shutter and this shutter. 

[Claim 6] An optical transmission device given in any 1 term of claims 1-5 characterized by having the 
elastic body closed with said shutter in the condition that plug section insertion of a fiber-optic cable 
opened, to plug section sampling of a fiber-optic cable. 

[Claim 7] Said elastic body is an optical transmission device according to claim 6 characterized by another 
side consisting of a spring equipped with the arm of the pair which contacts said supporter while one side 
contacts the rear face of said shutter. 

[Claim 8] The optical transmission device according to claim 7 which the die length of the both-arms 
section of said spring is in abbreviation etc. by carrying out, and is characterized by things. 
[Claim 9] Said spring is an optical transmission device according to claim 7 or 8 characterized by said arm 
rotating with the revolving shaft of said shutter, and a different revolving shaft 

[Claim 10] An optical transmission device given in any 1 term of claims 7-9 characterized by the tip of the 
arm of said spring which contacts said shutter rear face being an R configuration. 

[Claim 11] An optical transmission device given in any 1 term of claims 7-10 characterized by processing 
said shutter side so that it may be easy to slide the arm of said spring which contacts said shutter rear 
face. 

[Claim 1 2] An optical transmission device given in any 1 term of claims 7-1 1 characterized by preparing the 
rotation limit section which restricts rotation of the arm of said spring in said supporter. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
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DETAILED DESCRIPTION 

... ■ ■-■ ^ 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention carries out optical coupling of the fiber-optic cable inserted in the 
plug insertion hole to the light corpuscle child held inside, performs optical transmission, and relates to the 
optical transmission device carried in an AV equipment, an optical data transmission device, etc. 
[0002] 

[Description of the Prior Art] In recent years, transmission of the digital signal using optical communication 
has permeated the public welfare device. The device protected for the protection to invasion of invasion of 
the dust for optical/mechanical joint of a carrier light-emitting part and the fiber optic cable plug section, 
the flux at the time of substrate assembly, etc., invasion of a foreign matter, etc. at the time of un-using 
[ which does not transmit using a fiber optic cable ] it is prepared for transmission/receive section of the 
fiber optic cable used for them. 

[0003] Such outline structure of the 1st conventional optical transmission device using a protective cap as 
a protection feature is shown in drawing 8 and 9. In addition, drawing 8 shows the condition (protective-cap 
closed state) of having inserted the protective cap, and (a) is a side elevation and the front view which 
looked at (b) from the plug insertion opening side. Moreover, drawing 9 shows the condition (protective-cap 
open condition) of having removed the protective cap, and the front view which looked at (a) from the plug 
insertion opening side, and (b) are side elevations. 

[0004] The light corpuscle child of luminescence or light-receiving who performs either at least is held to 
the electrode-holder 100 interior, and the optical transmission device of drawing 8 and the 1st conventional 
technique shown in 9 inserts a protective cap 101 in the plug insertion hole 102 of an optical transmission 
device at the time of un-using it, that is, performs insertion/sampling of a protective cap 101 in the 
direction of an arrow head of drawing 9 (b). Thereby, at the time of un-using [ the plug section of a fiber- 
optic cable is not inserted in the plug insertion hole 102 of an optical transmission device to use ] it, with a 
protective cap 101, the plug insertion hole of an optical transmission device is sealed completely, and can 
prevent invasion of the foreign matter from the outside etc. 

[0005] However, in such a protective cap 101, since it is the need for the rice cake hand ejection part of a 
protective cap 101 geometrically, while an appearance becomes large, the action of removing a protective 
cap 101 is needed at the time of fiber optic cable use. Furthermore, when the removed protective cap 101 
has the need for storage again for wearing at the time of plug un-using it and the storage area was 
mistaken, it had the danger that a child would understand 

[0006] On the other hand, there is an optical transmission device with an outside aperture shutter which 
does not use drawing 10 and the protective cap 101 as show outline structure to 11 as 2nd conventional 
optical transmission device. In addition, drawing 10 shows a shutter closed state and (a) is a side elevation 
and the front view which looked at (b) from the plug insertion opening side. Moreover, drawing 11 shows a 
shutter open condition and the front view which looked at (a) from the plug insertion opening side, and (b) 
are side elevations. 

[0007] The light corpuscle child of luminescence or light-receiving who performs either at least is held to 
the electrode-holder 200 interior, and as the outside aperture shutter 201 closes the plug insertion hole 
202 of an optical transmission device at the time of un-using it and it is protected that is, shown in drawing 
1111 (b) at it, the outside aperture shutter 201 is opened [ this optical transmission device ] in the 
direction of arrow-head Y and closed in connection with insertion/sampling of plug section 203a of the 
fiber-optic cable 203 in the direction of arrow-head X. 

[0008] Thus, by forming the outside aperture shutter 201, the action of removing a protective cap at the 
time of fiber optic cable use becomes unnecessary, there is no need for storage, it can be attached to an 
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optical transmission device^ and a. shutter 201 can use it now in comfort. 

. [0009] However, the action which opens the shutter 201 outside is needed, and there are no conventional 
technique and great difference of the above 1st. Moreover, according to the case, the action which will be 
closed if the shutter 201 has opened after extracting the plug section is also needed. Moreover, as 
equipment size, the rice cake hand for closing motion of a shutter 201 is required not a little, and becomes 
large somewhat. 

[0010] Furthermore, before using drawing 12 and the protective cap 101 as show outline structure to 13 as 
3rd conventional optical transmission device, there is an optical transmission device with an aperture 
shutter. In addition, drawing 12 shows a shutter closed state and (a) is a sideH^ace sectional view and the 
front view which looked at (b) from the plug insertion opening side. Moreover, drawing 13 shows a shutter 
open condition and the front view which looked at (a) from the plug insertion opening side, and (b) are side- 
face sectional views. 

[0011] The light corpuscle child 304 of luminescence or light-receiving who performs either at least is held 
to the electrode-holder 300 interior, and at the time of un-using it, this optical transmission device closes 
the plug insertion hole 302 of an optical transmission device with the inner aperture shutter 301, and 
protects it. 

[0012] And the both-arms section of the spring 305 equipped with the arm of the pair attached in the 
shank 306 used as a revolving shaft was made to contact shutter 301 rear face and the upper inside of an 
electrode holder 300, respectively, and it has rotated, opened [ the inside aperture shutter 301 ] with this 
configuration and closed automatically in connection with insertion/sampling of plug section 303a of a 
fiber-optic cable 303. 

[0013] That is, after having closed at the time of plug un-using it so that the plug insertion hole 302 may 
be closed, and rotating toward the electrode-holder 300 interior by setting a revolving shaft as a shank 305 
by pushing a shutter 301 in order to insert plug section 303a, and a shutter s 301 opening and extracting 
plug section 303a, a shutter 301 is automatically closed like a basis according to the return force (elastic 
force) of a spring 305. 

[0014] Thus, open / closed action, and expansion of size which are the fault point of the outside aperture 

shutter 201 are lost with the conventional technique of the above 2nd. 

[0015] 

[Problem(s) to be Solved by the Invention] However, the still following technical problems occurred with 
the conventional technique of the above 3rd. 

[0016] In the plug section of an optical-fiber plug, what was illustrated above is the square shape plug 
section, and the band-like height of the hemicycle of a pair is prepared as a guide height (303b of drawing 
13 (b)). And as shown in drawing 14 , corresponding to this, the slot where the hemicycle of a pair counters 
is formed in the inside of the plug insertion hole 302 of an optical transmission device as a guide slot 307. 
Therefore, optical coupling can be carried out between the light corpuscle children 304 and the outgoing 
radiation end faces (or incidence end face) at the tip of plug section 303a of a fiber-optic cable which were 
held in the electrode holder 300 by making guide height 303b meet this guide slot 307, and inserting plug 
section 303a to a predetermined location. In addition, drawing 14 R> 4 is the front view seen from the plu^ 
insertion opening side in the conventional technique of the above 3rd, (a) shows a shutter closed state and 
(b) shows a shutter open condition, respectively. 

[0017] As shown in drawing 14 , however, with the conventional technique of the above 3rd As opposed to 
the straight line which connects the part of the inside of the plug insertion hole 302 which counters the 
guide slot 307 and its guide slot 307, i.e., the straight line which connects the guide slot 307 which counters 
with this example Since it is what a shutter 301 opens upward by setting a revolving shaft as an 
abbreviation parallel direction (vertical aperture), a shutter cannot close the guide slot 307 of the both- 
sides side of the plug insertion hole 302. Therefore, in a shutter closed state, since the plug insertion hole 
302 cannot be completely closed at the time of un-using it but a clearance is made in the guide slot 307, 
the effectiveness of preventing invasion of a foreign matter is not fully acquired. 

[0018] When area of a shutter 301 is enlarged, it becomes impossible to be able to extend the guide slot 
307, and to be unable to form it in the depth direction of the plug insertion hole 302, but for the guide slot 
307 to be able to form only near the plug insertion opening, and to insert plug section 303a of a fiber-optic 
cable 303 in a position, but to perform optical coupling with the light corpuscle child 304 good there. 
[0019] Moreover, although an electrode holder 300 will be fabricated with metal mold and will generally form 
a resin ingredient if the part which takes up the guide slot 307 at a shutter 301 is formed, the slot for it 
must be formed in the inside of a plug insertion hole, the structure of a molding die will become 
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complicated, and a cost ri&e will be caused. Furthermore, when a guide slot lock out part is formed in a 
» shutter 301 such, the slot of plug insertion hole 302 inside for the lock out parts serves as the guide slot 
306 and a configuration which branches, plug section 303a is not inserted in a position, but optical coupling 
with the light corpuscle child 304 becomes difficult, or even breakage of a slot may take place. 
[0020] As the revolving shaft of the thing of the conventional technique of the above 3rd of a spring 305 
corresponds with the shank 306 which is the revolving shaft of a shutter 301 as shown in drawing 1515 , 
and moreover shown in drawing 13 (a), it saw from the plug insertion opening side, and the surface part of 
the shutter 301 located before the shank 306 is exposed. In addition, drawing 15 is a side-face sectional 
view in the conventional technique of the above 3rd, and, as for (a), plug section 303a shows the condition 
of having been inserted or extracted to the middle, respectively, as for the condition that plug section 303a 
was inserted completely, and (b). 

[0021] For this reason, the part which pushes the shutter 301 at the tip of plug section 303a at the time of 
plug insertion sees from a plug insertion opening side, when it is going to push open the part of the shutter 
301 located before a shank 306, joins a shank 306 and there is a possibility of damaging a shank 306. 
[0022] Furthermore, as shown in drawing 15 , fitting hook heights 303c of the pair for being inserted in the 
plug insertion hole 302 at plug section 303a, and being fixed to a predetermined location is prepared in the 
both-sides side in which guide height 303b is not formed. And the fitting hook crevice 308 which fits into 
fitting hook heights 303c is formed in plug insertion hole 302 inside. 

[0023] Therefore, in the thing of the conventional technique of the above 3rd, the fitting hook crevice 308 
which fits into one side of fitting hook heights 303c must be formed in shutter 301 front face. Then, as 
shown in drawing 15 (b), the load according plug section 303a to fitting hook heights 303c of plug section 
303a insertion / whenever it carries out sampling is added in the direction of arrow-head X, and it becomes 
****** at a shutter 302. Since the direction of a moving load by fitting hook heights 303c (the direction of 
arrow-head Y of drawing 15 (b)) differs from the hand of cut of the original shutter 302 especially at the 
time of plug sampling, a burden will start a shank 306. Therefore, in order to prevent breakage of the shank 
306 by the above burdens, a shank 305 needs to consist of hard firm ingredients, such as metal. 
[0024] Therefore, with the conventional technique of the above 3rd, the spring 305 for closing a shutter 
301 automatically in connection with sampling of plug section 303a is attached so that it may twist around 
the shank 306 which is not constituted with another components and which is not obtained, and the both— 
arms section of a spring 305 is contacted by the rear face and electrode holder 300 of a shutter 301. 
Therefore, as shown in revolving-shaft structural drawing of drawing 1 6 , it is necessary to complete 
shutter components with a spring by inserting further in a shutter 301 the shank 306 which attached so 
that it might let a spring 305 pass to the shanks 306, such as metal, and attached the spring 305, and 
obliged to the configuration which requires time and effort for assembly. 

[0025] Moreover, since the die length of the both-arms section of a spring 305 differs, if a direction is 
mistaken in the case of assembly, it will become the structure of being hard to function. 
[0026] Furthermore, in order to attach a spring 305 in a shank 306, only in a shank 306 and the storage 
space of a spring 305, the magnitude (L of drawing 14 (a)) of the side view convex configuration section of 
the electrode holder [ / near the plug insertion opening ] 300 will become large. Therefore, the evil in which 
the configuration of a hole of making the side view convex configuration section of the electrode holder 300 
looking into through the optical transmission device ( drawing 8 , 9) using the protective cap 101 of the 
conventional technique of the above 1st in the device carrying an optical transmission device when the 
magnitude of the side view convex configuration section of the electrode holder [ / near the plug insertion 
opening ] 300 becomes large (it being made exposing outside) must be changed is also produced. 
[0027] This invention is made in order to solve the above technical problems, and it aims at offering the 
optical transmission device which can ensure protection to invasion of the foreign matter from a plug 
insertion hole etc., without removing and storage using a required protective cap. 
[0028] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this invention 
With the light corpuscle child of light-receiving or luminescence who performs either at least In the optical 
transmission device equipped with the supporter which will carry out optical coupling if this light corpuscle 
child is held and the plug section of a fiber optic cable is inserted in a plug insertion hole The slot 
corresponding to the band-like height of the plug section side face of a fiber optic cable is formed in the 
inside of said plug insertion hole. It is characterized by preparing the shutter which sets a revolving shaft 
as an abbreviation perpendicular direction to the straight line which connects the part of the inside of said 
plug insertion section which counters the slot and this slot of this plug insertion hole, and is opened and 
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closed inside said plug insertion hole. 
V [0029] Since the shutter which sets a revolving shaft as an abbreviation perpendicular direction to the 
straight line which connects the part of the inside of the plug insertion section which counters the slot and 
this slot of a plug insertion hole, and is opened and closed inside a plug insertion hole is prepared according 
to this invention Without removing and storage using a required protective cap, after the shutter has 
closed, the slot of a plug insertion hole can be taken up, and it becomes possible to ensure protection to 
invasion of the foreign matter from a plug insertion hole etc. 

[0030] Furthermore, this invention is characterized by taking up said slot, after said shutter has closed in 
the above-mentioned optical transmission device. 

[0031] Since according to this invention a slot is taken up after the shutter has closed, it becomes possible 
to ensure protection to invasion of the foreign matter from a plug insertion hole etc. 

[0032] Moreover, this invention is characterized by forming said slot in said shutter in the above-mentioned 

optical transmission device. 

[0033] according to this invention, since a slot is formed in a shutter, the slot functions as a guide slot to 
the band-like height of the plug section of a fiber-optic cable, makes the plug section of a fiber-optic cable 
insert in a predetermined location, and carries out optical coupling to a light corpuscle child, although things 
can be carried out At this time, a fitting hook crevice becomes possible [ it being formed in a shutter and 
reducing sharply the burden to the shank material of the revolving shaft of a shutter as compared with a 
thing ] like the conventional technique of the above 3rd. 

[0034] Moreover, this invention is characterized by containing the revolving-shaft circumference part of 
said shutter inside said supporter rather than plug insertion opening of said plug insertion hole in the 
above-mentioned optical transmission device. 

[0035] According to this invention, since the revolving-shaft circumference part of a shutter is contained 

inside a supporter rather than plug insertion opening of a plug insertion hole, it can prevent that originate in 

the revolving-shaft circumference part of a shutter being exposed to plug insertion opening like the 

conventional technique of the above 3rd, and the load to the revolving-shaft member of a shutter is added 

by plug section insertion of a fiber-optic cable. By ****, breakage of the shank material can inhibit sharply 

and can constitute shank material with the ingredient of comparatively weak reinforcement. 

[0036] Furthermore, this invention is characterized by really coming to fabricate the shank of the revolving 

shaft of said shutter and this shutter in the above-mentioned optical transmission device. 

[0037] According to this invention, the shank of the revolving shaft of a shutter and a shutter becomes 

possible [ aiming at reduction of components mark and aiming at price reduction with a resin ingredient 

etc., since it really comes to be fabricated ]. 

[0038] Moreover, this invention is characterized by having the elastic body closed with said shutter in the 
condition that plug section insertion of a fiber-optic cable opened, to plug section sampling of a fiber-optic 
cable in the above-mentioned optical transmission device. 

[0039] Since it has the elastic body closed with the shutter in the condition that plug section insertion of a 
fiber— optic cable opened, to plug section sampling of a fiber-optic cable according to this invention, 
insertion sampling of the plug section of a fiber-optic cable enables it to open and close a shutter 
automatically. 

[0040] Furthermore, this invention is characterized by consisting of a spring with which said elastic body 
was equipped with the arm of the pair to which another side contacts said supporter while one side 
contacts the rear face of said shutter in the above-mentioned optical transmission device. 
[0041] According to this invention, since another side consists of a spring equipped with the arm of the pair 
which contacts a supporter while one side contacts the rear face of a shutter, an elastic body becomes 
possible [ realizing easily automatic closing motion of the shutter by insertion sampling of the plug section 
of a fiber-optic cable ]. 

[0042] Furthermore, in the above-mentioned optical transmission device, the die length of the both-arms 
section of said spring is in abbreviation etc. by carrying out, and this invention is characterized by things. 
[0043] According to this invention, while assembling like the conventional technique of the above 3rd, 
sometimes not mistaking the direction of a spring by that abbreviation etc. requires the die length of the 
both-arms section of a spring by carrying out and making manufacture easy, it becomes possible to 
prevent generating of a defective. 

[0044] Moreover, this invention is characterized by said arm rotating said spring with the revolving shaft of 
said shutter, and a different revolving shaft in the above-mentioned optical transmission device. 
[0045] since an arm rotate a spring with the revolving shaft of a shutter, and a different revolving shaft 
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according to this invention, jcompapatively firm structure can be require, or the revolving shaft of the spring 
.enlarge by the mounting area of a spring can be arrange inside a supporter rather than the revolving shaft 
of a shutter, and it can prevent that the magnitude (L of drawing 13 (a)) of the side view convex 
configuration section of a supporter [ / near the plug insertion opening ] (electrode holder) become large 
like the conventional technique of the above 3rd Furthermore, it is not necessary to complete shutter 
components with a spring by inserting in a shutter the shank which let through and its spring pass for the 
spring to shanks, such as metal, like the conventional technique of the above 3rd, and the time and effort 
whose assembly of a spring and a shutter is an activity can reduce more. 

[0046] Moreover, this invention is characterized by the tip of the arm of said spring which contacts said 
shutter rear face being an R configuration in the above-mentioned optical transmission device. 
[0047] Since the tip of the arm of the spring which contacts a shutter rear face is an R configuration 
according to this invention, the spring bowl portion which contacts a shutter and it slides smoothly at the 
time of closing motion of the shutter accompanying plug section insertion of a fiber-optic cable, and 
smooth and good operability can be realized at it Furthermore, at the time of an assembly, even if it 
mistakes the direction of both the bowl portions of a spring, an R configuration becomes reverse, a poor 
assembly can be discovered easily, and while making manufacture easy, it becomes possible to prevent 
generating of a defective. 

[0048] Moreover, in the above-mentioned optical transmission device, this invention is characterized by 
processing said shutter side so that it may be easy to slide the arm of said spring which contacts said 
shutter rear face. 

[0049] Since according to this invention it is processed [ finishing / shutter side fang furrow processing, / 
mirror plane ] so that it may be easy to slide the arm of the spring which contacts a shutter rear face, the 
spring bowl portion which contacts a shutter and it slides smoothly at the time of closing motion of the 
shutter accompanying plug section insertion of a fiber-optic cable, and smooth and good operability can be 
realized at it. 

[0050] Moreover, this invention is characterized by preparing the rotation limit section which restricts 
rotation of the arm of said spring in said supporter in the above-mentioned optical transmission device. 
[0051] Since the rotation limit section which restricts rotation of the arm of a spring is prepared in a 
supporter according to this invention, it can prevent that the arm of a spring rotates, come to reverse at 
the time of an assembly, and a poor assembly occurs, and while making manufacture easy, it becomes 
possible to prevent generating of a defective. Furthermore, it becomes possible to insert the plug section in 
a predetermined location, without giving a load with a shutter impossible for, even if the plug section of a 
fiber-optic cable is inserted in the direction of slant since the aperture of the shutter accompanying it can 
also be restricted at the time of plug section insertion of an optical-fiber plug. 
[0052] 

[Embodiment of the Invention] Hereafter, the gestalt of 1 operation of this invention is explained with 

reference to a drawing. 

[0053] The outline structure of the optical transmission device of this operation gestalt is shown in drawing 
1 R>1-4. In addition, the front view of a shutter closed state with which drawing 1 looked at a side 
elevation and drawing 2 (a) from the plug insertion opening side. The front view in the shutter open 
condition of having seen drawing 2 (b) from the plug insertion opening side, the top-face sectional view of a 
shutter closed state [ in / in drawing 3 (a) / cutting-plane-line A-A of drawing 1 ], The top-face sectional 
view of a shutter open condition [ in / in drawing 3 (b) / cutting^plane-line A-A of drawing 1 ], The side- 
face sectional view of a shutter open condition [ in / in drawing 4 (a) / cutting-plane-line B-B of drawing 2 
(a) ] and drawing 4 (b) are the side-face sectional views of the shutter closed state in the cutting plane line 
which cuts the volume section of the spring of drawing 2 (a). 

[0054] The optical transmission device of this operation gestalt With the light corpuscle child 14 of light- 
receiving or luminescence who performs either at least It has the electrode holder (main electrode-holder 
10a, subelectrode-holder 10b) which is the supporter which will carry out optical coupling if the light 
corpuscle child 14 is held and plug section 13a of a fiber optic cable 13 is inserted in the plug insertion hole 
12. The guide slot 17 which is a slot corresponding to guide height 13b which is the band-like height of a 
plug section 13a side face is formed in the inside of the plug insertion hole 12. It is the configuration that 
the shutter 11 which sets a revolving shaft (shank 16) as an abbreviation perpendicular direction to the 
straight line which connects the part of the inside of the plug insertion section 12 which counters the guide 
slot 17 and the guide slot 17, and is opened and closed in the plug insertion hole 12 interior is formed. 
[0055] In addition, in the case of this operation gestalt, plug section 13a of a fiber-optic cable 13 is a 
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square shape plug, guide height 13b is formed in the field (field on either side) of a pair, and fitting hook 
.heights 13c is formed in the field (up-and-down field) of the pair of another side for while it is located in 
the opposite side mutually [ the cross-sectional-view square ]. Therefore, the guide slot 17 corresponding 
to guide height 13b is also formed in the field where a pair counters in the state of shutter 1 1 open, 
respectively. Therefore, in the case of this operation gestalt, the shank 16 used as the revolving shaft of a 
shutter 11 serves as an abbreviation perpendicular direction at the straight line which connects the guide 
slot 17 of the pair formed in the inside which the plug insertion hole 12 counters. And pair formation of the 
fitting hook crevice 18 corresponding to fitting hook heights 13c is carried out at the inside of the plug 
insertion hole 12 with which another side in which the guide slot 17 is not formed counters. 
[0056] Moreover, in this operation gestalt, the electrode holder which is a supporter consists of main 
electrode-holder 10a holding the light corpuscle child 14, and subelectrode-holder 10b by which the plug 
insertion hole 12 is formed and fitting is carried out from the front of main electrode-holder 10a. 
[0057] In addition, as shown in drawing 1 , externally, the light corpuscle child's 14 lead terminal area 14a 
comes to be exposed. 

[0058] Furthermore, as shown in drawing 2 (a), the optical transmission device of this operation gestalt 
takes up the guide slot 17, after the shutter 1 1 has closed. 

[0059] Moreover, as the optical transmission device of this operation gestalt is shown in drawing 2 (a) and 
drawing 4 (b), guide slot 1 la is formed in a shutter 11. 

[0060] Moreover, as the optical transmission device of this operation gestalt is shown in drawing 2 , the 
circumference part of the shank 16 which is the revolving shaft of a shutter 11 is contained inside 
subelectrode-holder 10b rather than plug insertion opening of the plug insertion hole 12. That is, it sees 
from a plug insertion opening side, and the front face of the shank 16 of a shutter 1 1 is covered and 
protected in subelectrode-holder 10b. A shank 16 can be protected without giving a load by this, to it like 
the conventional technique of the above 3rd, as the tip of plug section 13a pushes a shank 16 at the time 
of insertion of plug section 13a. 

[0061] Moreover, as for the optical transmission device of this operation gestalt, it really comes to 
fabricate the shank 16 of the revolving shaft of a shutter 11 and a shutter 11. In addition, as shown in 
drawing 4 (b). fitting of the shank 16 is carried out to bearing formed in subelectrode-holder 10b, and a 
shutter 1 1 is held. 

[0062] Moreover, the optical transmission device of this operation gestalt is equipped with the spring 15 
which is the elastic body closed with the shutter 1 1 in the condition that plug section 13a insertion of a 
fiber-optic cable 13 opened, to plug section 13 sampling. And the spring 15 is equipped with the arm of the 
pair to which another side contacts subelectrode-holder 10b while one side contacts the rear face of a 
shutter 11. furthermore, the die length of the both-arms section of the spring 15 — abbreviation — it is 
equal. 

[0063] Moreover, as shown in drawing 3 , an arm rotates a spring 1 5 by the shank 6 of a revolving shaft 
which is different by the shank 1 6 of the revolving shaft of a shutter 11, and abbreviation parallel. 
Furthermore, the tip of the arm of the spring 15 which contacts shutter 1 1 rear face is an R configuration, 
and the tip of the arm of the spring 15 which contacts subelectrode-holder 10b of another side is also an R 
configuration. 

[0064] The plug insertion hole 12 with which the light corpuscle child 14 was held inside main electrode- 
holder 10a, and the optical transmission device of this operation gestalt of the above configuration was 
formed at subelectrode-holder 10b is closed by the shutter 1 1 at the time of un-using it, and a shutter 1 1 
is opened in the direction of a horizontal aperture by insertion to the plug insertion hole 12 of plug section 
13a of a fiber-optic cable 13. And it is led to a predetermined location, fitting hook heights 13c of the pair 
of other side faces of plug section 13a and the fitting hook crevice 18 of an inside where the plug insertion 
hole 12 counters fit in, and plug section 13a is fixed to a predetermined location by guide slot 11a of the 
guide slot 17 of guide height 13b of the pair of a plug section 13a side face, and plug insertion hole 12 
inside, and shutter 11 front face. Thus, optical coupling of the light corpuscle child 14 and the optical 
outgoing radiation end face (or incidence end face) at the tip of plug section 13a is carried out. 
[0065] And when plug section 13a of a fiber optic cable 13 is extracted after use, according to the return 
force (elastic force) in which the arm which contacted shutter 1 1 rear face of a spring 1 5 rotates a shank 6 
as a revolving shaft, a shutter 11 rotates a shank 16 as a revolving shaft, a shutter 11 contacts some walls 
of subelectrode-holder 10b, and the plug insertion hole 12 is blockaded automatically. 
[0066] In connection with the insertion/sampling by the plug insertion hole 12 of plug section 13a of a 
fiber-optic cable 13, a shutter 11 can be opened and closed automatically as mentioned above. 
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[0067] Here, after the shutter 11 has blockaded the plug insertion hole 12. since the guide slot 17 is taken 
.up, a clearance is not generated into the part like the conventional technique of the above 3rd, but it 
becomes possible to ensure protection to invasion of invasion of the dust for optical/mechanical joint of a 
carrier light-emitting part and plug section 13a of a fiber optic cable 13, the flux at the time of substrate 
assembly, etc., invasion of a foreign matter, etc. 

[0068] Moreover, since comparatively firm structure is required or the shank 6 of the spring 15 enlarged by 
the mounting area of a spring 15 is arranged inside main electrode-holder 10a, like the conventional 
technique of the above 3rd. the magnitude of the side view convex configuration section of the electrode 
holder near the plug insertion opening does not become large, but it can constitute from magnitude of 
extent except the protective cap of the conventional technique of the above 1st. 

[0069] Moreover, although guide slot 11a is formed in shutter 11 front face, since a fitting hook crevice is 
not formed like the conventional technique of the above 3rd, the load to the shank 16 of the shutter 1 1 at 
the time of insertion/sampling of plug section 13a is reduced greatly, and can prevent breakage of a shank 
16 with insertion/sampling of smooth plug section 13a. 

[0070] Moreover, although the tip of the both-arms section of a spring 15 is an R configuration (curve 
configuration), this is for obtaining insertion/sampling of smooth plug section 13a. That is, by the shank 6 
which is the revolving shaft of a spring 15 not being in agreement with the shank 16 which is the revolving 
shaft of a shutter 11, and making the configuration into an R configuration, since the tip of the arm of the 
spring 15 which contacts shutter 11 rear face will slide shutter 11 rear face in a contact part, it is made to 
slide smoothly, without being caught and insertion/sampling of smooth plug section 13a can be realized. 
[0071] In addition, you may process forming a slide slot or carrying out mirror plane finishing of the slide 
part of the arm of a spring 15 in shutter 1 1 rear face, etc. for insertion/sampling of smooth plug section 
13a. 

[0072] Next, the assembly of the optical transmission device of this operation form gestalt is explained with 
reference to drawing 5 which is a top-face sectional view, and 6. 

[0073] First, as shown in drawing 5 (a), the light corpuscle child 14 is attached, and as the volume section 
of a spring 15 is inserted in main electrode-holder 10a, it is inserted in it at a shank 6. Here, there is 
nothing to a shank 6 for which the die length of an arm is accidentally inserted like the conventional 
technique of the above 3rd in the case of insertion at that abbreviation etc. requires the die length of the 
both-arms section of a spring 15 by carrying out. In addition, another members, such as metal, may be used 
for a shank 6, and it may really form them with a resin ingredient etc. with main electrode-holder 10a. 
[0074] On the other hand, as the shank is inserted in bearing in which the shutter 1 1 really formed with the 
shank was formed by subelectrode-holder 10b, it attaches in subelectrode-holder 10b from arrow-head X. 
[0075] And from arrow-head Y, fitting of the subelectrode-holder 10b which attached the shutter 1 1 is 
carried out to main electrode-holder 10a, and it is attached in it. 

[0076] At this time, with a configuration which a spring 15 rotates without a limit, both the bowl portions of 
a spring 15 come to be reversed, and installation is impossible in the direction of the right. 
[0077] So, with this operation gestalt, the rotation limit section 20 which restricts rotation of the arm of a 
spring 15 is formed in the location which becomes between the 15 springs arms of main electrode-holder 
10a. A spring 15 can carry out fitting installation of the subelectrode-holder 10b in the direction of normal 
at main electrode-holder 10a, without it seeming that according to this rotation is restricted for the arm of 
the spring 15 which contacts the inside of a shutter 11 in contact with the rotation limit section 20, and 
both the bowl portions of a spring 1 5 are reversed as shown in drawing 5 (b). 

[0078] Furthermore, this rotation limit section 20 is in the open condition of a shutter 11, and serves also 
as the function to restrict the aperture of a shutter 11. That is, if a shutter 1 1 is pushed open by insertion 
of plug section 13a, in contact with this rotation limit section 20, that rotation will be restricted for the arm 
of the spring 15 which contacts shutter 11 rear face, and the aperture of a shutter 11 will be restricted in 
that location. It becomes possible to insert plug section 13a in a predetermined location, without giving a 
load with a shutter 11 impossible for by this, even if plug section 13a of a fiber-optic cable 13 is inserted in 
the direction of slant. 

[0079] Moreover, although a spring 15 may not be correctly attached as shown in drawing 6 , as for the wall 
of the side face of subelectrode-holder 10b not being caught in main electrode-holder 10a at the tip of an 
R configuration of a spring 15 in subelectrode-holder 10b at the time of insertion assembly, or a shutter 11 
not being closed etc., it is possible for it to turn out that it is clearly wrong, and it to stop manufacture of a 
product with an inadequate shutter function beforehand. 

[0080] In addition, although the guide slot explained [ plug section 13a of a fiber-optic cable 13 ] the thing 
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of a pair with the square shape plug in the above-mentioned operation gestalt, this invention is not limited 
. to this. 

[0081] For example, as shown in the transverse-plane conceptual diagram seen from the plug insertion 
opening side of drawing 7 , it may be applied to a round shape plug and the guide slot 27 may be single. In 
this case, it is made for a shutter to make it rotate by revolving-shaft 26a or 26b which becomes an 
abbreviation perpendicular direction to the straight line which connects the part of the inside of the plug 
insertion section 22 which counters the guide slot 27 and the guide slot 27. While making a shutter front 
face correspond to the round shape configuration of a plug insertion hole and considering as a curved- 
surface configuration The wall which contacts the shutter of a plug insertion hole by the shutter closed 
state is made into the curved-surface configuration which will be blockaded by the shutter without a 
clearance, and others should Just constitute an optical transmission device almost like the above- 
mentioned operation gestalt. 

[0082] In addition, it may not be limited to a hemicycle like the above-mentioned operation gestalt about 
the cross-section configuration of a guide height and a guide slot, and the shape of a V character 
configuration or a polygon etc. has. 
[0083] 

[Effect of the Invention] As mentioned above, without according to this invention, removing and storage 
using a required protective cap, after the shutter has closed, the slot of a plug insertion hole can be taken 
up, and it becomes possible to ensure protection to invasion of the foreign matter from a plug insertion 
hole etc. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the side elevation showing the outline structure of the optical transmission device of the 
operation gestalt of this invention, 

[Drawing 2] It is the front view showing the outline structure seen from the plug insertion opening side of 
the optical transmission device of this operation gestalt, and is drawing in which (a) shows a shutter closed 

state and (b) shows a shutter open condition. 

[Drawing 3] It is a top-face sectional view in cutting-plane-line A-A of drawing 1 , and is drawing in which 
(a) shows a shutter closed state and (b) shows a shutter open condition. 

[Drawing 4] The side-face sectional view of a shutter open condition [ in / in (a) / cutting-plane-line B-B 
of drawing 2 (a) ] and (b) are the side-face sectional views of the shutter closed state in the cutting plane 
line which cuts the spring of drawing 2 (a). 

[Drawing 5] It is a top-face sectional view for explaining the assembly of the optical transmission device of 
this operation gestalt, 

[Drawing 6] It is a top-face sectional view for explaining the assembly of the optical transmission device of 
this operation gestalt. 

[Drawing 7] It is the transverse-plane conceptual diagram which it was applied to the round shape plug and 
seen from the plug insertion opening side of what has a single guide slot. 

[Drawing 8] It is drawing showing the outline structure of the optical transmission device of the 1 st 
conventional technique. 



JP-A-2001 -235659 



11/16 ^—^J 



[Drawing 9] It is drawing showing the outline structure of the optical transmission device of the 1st 
. conventional technique. 

[Drawing 10] It is drawing showing the outline structure of the optical transmission device of the 2nd 
conventional technique. 

[Drawing 11] It is drawing showing the outline structure of the optical transmission device of the 2nd 
conventional technique. 

[Drawing 12] It is drawing showing the outline structure of the optical transmission device of the 3rd 
conventional technique. 

[Drawing 13] It is drawing showing the outline structure of the optical transmission device of the 3rd 
conventional technique. 

[Drawing 14] It is drawing showing the outline structure of the optical transmission device of the 3rd 
conventional technique. 

[Drawing 15] It is drawing showing the outline structure of the optical transmission device of the 3rd 
conventional technique. 

[Drawing 16] It is the side elevation showing the shutter of the optical transmission device of the 3rd 

conventional technique, and the revolving-shaft structure of a spring. 

[Description of Notations] 

6 Spring Revolving-Shaft Section 

10a The main electrode holder (supporter) 

10b A subelectrode holder (supporter) 

1 1 Shutter 

11a, 17, 27 Guide slot (slot) 

12 22 Plug insertion hole 

13 Fiber-optic Cable 
13a Plug section 

13b Guide height (band-like height) 
13c Fitting hook heights 

14 Light Corpuscle Child 

15 Spring (Elastic Body) 

16, 26a, 26b Shutter revolving-shaft section 
18 Fitting Hook Crevice 
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[0 02 5] ^/c. X-7'f;>^3 0 5(Z)|afMa5cDg5^i 

[0 02 6] ^6<^C. I4SP3 0 6CCX:7'U>^'3 0 5^ 
m^K^mi^tc^. :?*^i/}f APfif§CCfet:f^?fwl/^'--3 
0 0 cOffiiMmO?i^t*:§l50A^ 5 (13 1 4 ( a ) CDL) 
f)\ 3 0 6 SC/:^ y'^J 1^^3 0 5 <Di\^m^tc^^i< 
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r^mm^c^^^X. -?'(D^;b5^-3 0 OcoWMadiJf^t^ 

^^cC ti 6 ?fe I ^ i I ^ ^ ^ S & i . 
[0 0 2 7 ] ±i£OJ: '5itciSili>S:ft?9ir-&/c 

[0 0 2 8 ] 

y'^y ^Uifi ^J* A^ LCc Jf A ^ti^t 5 i± ^ fi^ 

i^{^t^m^fc.itBm^mc^\.^x. ^yy-i^^^-y 
jKoy^ ifmMmcD^vm^&^i^nic^'r^mdRtm^y' 

^mmcMLxmmm.y]i[^^mmiit Lmmy^y^wx 

[0 0 2 9 ] :$f|0^Cci:ti«. ^ tfnKJl(om^]!^tm 
L X ^ lilKlft <b U ^7 ^» A? LF*? gptc r 

[0 0 3 0] $ ^.tc. :^mmu. ±td.co^&mmmc^ 

[0 0 3 1] *^B^ic<=tn(3f. i^-t- > ^--^^mD/tw^ 
xm^^m<:(Dx\ yy ^nxTii^^e^(Dm^(omxm(fC 

[0 0 3 2] ^fc. :^mmt. ±^(oycBm^mc^i^ 
X. mMzy i- -J ^-icmnm^mm^ti^c t ^wm. 

[0 0 3 3] *:^?8CC ^ y ^-(.cmx^mm 

isri^(ox\ "^(D-m^^^yty r ^-^-^-yjvcDy^ 

^^(D^immmcMr^:^'^ i^mtoxmn^L. ytyr 

^j^^^^yj\,o)yy ym^Wi^iiLmcnx^^x^m 

i><Dt ttm, Lx. -(DMmA<Dmm;i^<Dnm 

[0 0 34 ] */c. *f£H^(3:. lL%^(DitB.m^mci6\.^ 
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[0 03 5] 2jc|^?Btc iy-v v ^-(DMmms. 

^fiHOr. 7fe^T'Y^^'-^-:7';^c^):/^ySPWA^<fcO 

[0 036] 3 etc. :^m^kt.. ±ifi<Djt{S^S^aicte 
[0 0 3 7 ] :*|^HBiCj:nt3!. S^i^ y i5r- i •> 

[0 03 8] Sfc. ±fB6D*(K^I^§^C4oli 
7fe:7T-Y/'f->5r-:/;KD:7'^i>^gpjfA{cJ:f3P3l^/c 

[0 03 9] *l%H^<;ci:4T,{^. r -<>'^--5r-:/;KD 
[0 04 0] 2e>tC. ^mmk:^. ±ifi<D3fee^Sgg(C*5 

tlx /c "7* y > 6 5 c i <h -r <5> o 
[004 1 ] ^:|^H^tCiti«. 5*tt<*ti. —U^^Ut y 

mm^m ^ ecu jjit c ^ Jt^s pjtg ^ -5 « 

[0 04 2] ^ e>i^C. ±m(D^&^mmc:h 
[0043] ^mM(>cJ:Hlit. x:7'U >^/cDMMg|5CDS 

[0 044] ^/c. :*:^H^^J. ±iBCD7^fci^^^Cc4ol^ 
[0 0 4 5 ] :$:%0^OcJ:n&^. X:7' V >^y&i^>i. 
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(;J->J1/^-) (DffliJffimOfl^t^gPOA^^ (013 (a) 

[0046] S/c. ^:|%0^^*. JiiBcD^eiil^gtC*50> 
[0047] 2fs:^?gtCj:ntf. i^-t- ^-Hffi&C^gT 

<D^^^ m±'r ^ct t^-^t^ tu^. 
[0 04 8] ^/c. ±M^(oMiM^m.^c^^> 

[004 9] -t^mn^cXinVt. v'-f -7 Office 
>f/>'-<^- >^JKD:7'^^a5ifA^i¥'5S^-i' -^^ ^-OP^m 

[0 0 5 0 ] *^H^(S. ±ia(D7^ej^^g^C:feC^ 

r . iSIB:^ :7- U > y cDJKgBcD|nlfe^$fiK&-r ^ HSKSiJPfigB 

[0 0 5 1] :$:^H^CC<:tn(^. X::?*'; >^CDMa5(D|eI$^ 

$6(c. 7K::7t H^/<-:7*^^cD:/^^gp»AB$Cc. 
[005 2] 
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[005 3] :^mmmm<DitBmmm(Dmmmm^. m 
"^-m^mo^immmm. ^3 ( b ) ^^di (D^mup^ 

(a) (3:02 (a) CD^BfmB-B^C4(5t:f-S^^i">^?- 
lfW^^co^|(JSBT®^. [14 (b) Um2 (a) CDX^'*'; 

3b-E>d^;u^- (^^h;!/^- 1 0 a. K^hJb^-i o b ) 
F??SBgB 1 3 b ^m]t'r^^^^^^fS^ KflfSB 1 7 

K«$P 1 7 tc>PtrS]-r -5 ^»AgB 1 2 CDf^SOSB 20 
6) iL:7'^^5^JfA?Ll 2F*ggBJcrMHT'&Vi-:;t5f- 

[0 05 5] ^W}mm(Dm^. ityr^j^-^ 

xio^. ffi:^cD— *f(DH (±TOffi) ^cm^-y y 

3b&C>FffS*r€>:^;V KiSSBl 7fe. i^i---^^-! 1 30 

$*g|5 1 6 ti. A?L 1 2 (OJt|^T^I^®5cffJ^3 

^CggBl 8tt. K?tSBl 7 Ai^^3t^^^l^^i6:6'C^>>lt 
[^iJ■r^:7•^ ^Jf A?L 1 20F*9ffi{c. — >pfjK^$nrir* 

•So 

[0 05 6] ^/c. ^mwm^c-^^^x. mm^x:$>^ 

76*^1 4^^'r'5^7f^;l/t5i^- 1 0 a 40 
T?"'^ ^»A?L 1 2 7!>%$^S^Ii3£!f»rU^- 1 0 aCOM 

1 0 b tt^hmj&^ti^. 

[0 05 7] m 1 tc^Tcfc: ^ic. il^SflTi^. t^S 
^1 4CDy- K^^gPl 4 aT&^Stt-r-SJr^CCfe^*. 

[0 05 8] $ 6^C. :4^SSff^^.c7:)7t{^^g«. d 2 
( a ) Cc^T ct ^ (^c . iy^ v^-l im:^ OfCif^PMVtf 

[005 9] 02 

(a) , m4 (b) ^C^Tcfc^CC, KtCiJ 

vm^ 1 1 simi^^tih. 50 
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[ 0 0 6 0 ] ^/c, ^mm^mo:>it&m^m^t. 02 cc 

TF-Tcfc^je:, v-i- 1 1 cD^SKWr^-SWgRi BCD 
mmU^ti^. V'y i^ff A?L 1 2 ©:7'^ APcfc 0 felJJ 
d^;L'i5i'-l Obf^gpcciRSft^n-So T^cCt)^^, ^''^^S 
AP»>^mT. ^'i^'i.^-i 1 cDliSBl 6 0huS5?)5. 

1 0 hKxwotvcum.^tvc\.>^^ cn^c 
:7*^>i^SBl3aC0#AB#Cc. ±iE|^ 3 cDfi^*S*Jj 
(Dct ^ {C. ^gp 1 3 a <D5feiS5^)5$igp i 6 ^ff-rd: ^ 

[ 0 0 6 1 ] */c, 2^l|]56ff$Sg(D7feeitl^ati. ly^ v 
1 1 i v-i- 1 1 (D[pIfe$6©IAgP 1 6 

^ff$^nTJ^cC^« J'j:*?. 04 (b) CC^fct^^C. 
1 6:?!)^S»J^h;b^z'-- 1 0 bCCff^^^n/clft^gptcSc^^n 

[0 06 2] ^ /c. *j6!fe?f^^.cD7tejiilS^ti. 7^:7 r 
-r^^^'-^-r/Jl/ 1 3CDy^i^gpi 3 a»ACC<|:Dgac^/c 
tfeHO'Vi- 1 3KBXCcf4^i^&1D 

[0 0 6 3 ] ^/c. ;^>''';>y 1 5(i. 0 3tc^Tcfc^ 

[0064] «±(D*t;S<0:$||JS^m^(7:)7^;eilt^g53:. 

1 0 aP^gpccT^S^ 1 4>03fi^$n, IijT^jl' 
^i'- 1 0 b CCff^^^^/c^^'^i^^JfA^L 1 2 :«»5^1^fflB#tC 

^-^y\^ 1 SCDr/'^^gpi 3 aCD:7'^^}¥A?Ll 2^<0 

#A^cj:o. tiga^TS'i^aicv'i^ > ^- 1 i;??5|i:^>n6o 

^Ur, :7*^^gpi 3 a(M®OD— >EtO;^;V K^gPl 3 
b i :7"^ i5^»A?L 1 2 F*i®CD:^V F»gp 1 7 mJl^ ^ 

1 imM<DtI'i YmW^l 1 ai^cir-^rBfr^ag^c^ 
3{)^n. ^SP 1 3 aCDlftCDfflFJMCO— Jftc?:)K^>' y 
gp 1 3 c t :7'^ i5^jf A?L 1 2 (DStrpIf '5l^BB©Bf^>' 
i57iy]gpi 8 <b3?>^{^0r. TJ'^^J^'gpi 3 a;?)50fS{iSCC 

[0 0 6 5] ^bx. ^mmcityy^^^^-yyvi 3 

cD:7'^^gpi 3 a^SB(t-5i. X :7* »; > 1 5 (Dv- -t- 
-^^-1 1 JIH{CSSb/cMgP^5*lfcgP6*|pIK$A<bL/t: 

gPl 6^[p]fe$ftiLripllSL. S^-^-:/^! l:?!?5iij.i-.;i.^ 

-1 ObCDrtHO-gpcc^^Ur. @Si6^Cc:7*^^'»A 



[0 0 6 6 ] ia±cr)J:^tCOr. ity r -{ ^^-'r-y'JU 

1 3 cr>:7*^ ^§15 1 3 a (Dy'^y ^Jf 1 2 -vcr)}^A/K 
aXCcm^ $^1^ 1 ^£r@^^^ft^J^cg3B3T6C^3&5-t? 

[0 06 7] C CX\ zy-^v^-l 1 t^zT^ y»A?L 1 

[0 06 8] ^/c. mm^wm^^mi^tcK^ . X:?* 

5<D$ftg|56ti. i3f>jl.^f-i 0 a(D|^aS6Cieg$n 
±iSm3cDg£*g^{^jC?^J:^tc. r^^^ifAPiS 
JgCD?^;u^--CDfIiJffi?Idiff5«:gBcDAt S?!)^A^ < 

[0 06 9 ] ^/c. i/f 1 mS{C;^7V 1 

1 a*ff^fiSUTt,^^>*^. ±iBII3(Dfie3m^<Dj:^(c(K 

A/tfig$lB#<D>'-t' 1 1CD#§|$1 6-\cofi^w(iA^ 

[ 0 0 7 0 ] * /c. X >^ 1 5 (D^mm<O^W^^T 
^^''SPl 3 aCD»A/feaX^t#5/cit)CD«>cDr'ab'E>o 

^3. ^|o8l«7:/^6-ri;cm67)ncx^ Y F$-t±r. XA-X 
^j:>^'5'^g|51 3 a(D»A/&aX3&^^^r*^CD'C&'6o 
[0 07 1 ]%:b\ XA-X?5::/^i^g|Jl 3 aCD»A/ 

tfeaxWcat)Cc, 1 i^ffiicfci^r. x^''';^ 

[ 0 0 7 2 ] xXCC, *:|^Jg0SiCD:)£e^^g^<3[)ffl^5: 

-etc -^i^r. ±ffiKffiS'C$)^iii5. 6^#Mori^B>g 

[0 07 3] ^-r. S5 (a) {C^TJ:^CC. 

-lOatc^i. 4*a?0^y-&:r. ttSBeccx-^-i; 

gR6-vCD»ACD^tC. ±iem3<Dtl£*S?SfT<Dcfc54C. M 
gPOS^^ig-^Tf^A-r^Cit^J^^Cl^o ?'^*5. 1*336 

0 a <bJt(^c<S}git;t*^^fC<|: 8p-fls:?f^^Ur fc^l^ 
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[0 074] — tS'. lfJ^;l/^- 1 0 b CC^i. IJgpiittc 
^ftffM^n/c>'i- 1 1 gij^i^;!/^'- 1 0 btC 

[0 0 7 5 ] ^Or. v-i^ > 1 1 ^B5{Dm:f/cg'J^f- 
JU^- 1 0 b>S:. 5cB3Y75'lP):^>e>i*^L'^- 1 0 a^C^ 

[0 0 7 6 ] COcb^. X:7*r;>^'i 5 < IsIK 

T ^ J: 0 . X :7* i; > y 1 5 coM^SPjCj^fl^iKT 

[0 07 7 ] ^C-C. ^^jF^m^Tti. X:?*U>^1 5 

1 0 a(^>X:/U>i5^1 5MJWgpcorai^j:'5<4S^cg:t:rT 
li-So cnccir-Si. S5 (b) Cc^TJr^CC. ^y-*^ ^> 

i<Drtffiic^®T^x:/';>^J7-i scDMasj&i. iHl 

$i$lJl^RSP 2 0 CC^^ L T(ais3^;5$(jpg$ X 7' u > ^ 1 

h(OW^UtmM:^h^^Ut:.tU<. x:/V>^l 5 
3!»^iE^S^D:&foIT^7^;^^- 1 0 a tCSfJ=J^JU^- 10b?: 

20 [0 07 8 ]$ 6fC. CCD|Hlfe$[JSRaS2 0 (i. ^ 

-1 i<z)l3tfc®r'. i^t- :y^-i ia)gigr^*fM'r-2>t5 

Sciic^i£-r -5 X :7' i; > ^ 1 5 cDffiBSPi^i c cDlpBK$fMg|5 

2 0 ^cn^\^x^<on^iimm^n. v-^ 1 1 cd 

-<:r-^:7;l. 1 3 (DV'y 1 3 ^tm^-fSn^^nX^ 

< . 'zf'j ts^gp 1 3 a ^^^aaccifA-r ^ c l^^^^l 

30 J^C^o 

[0 07 9] ^/c. a6CC;^f X:7*y>^l 5 

- 1 0 b^&i3t:;L'^- 1 0 a&Cl¥AfflAia#, glJ^h^V^'- 
1 0 bc7:)W®<Dif3i>5x:7*t; >>/i ScDT-Jbffit^^fei^l^c 

J&HCPoIji o r U -5 C i 305fi? «3 . ^ --atBd^^^^ 

[0 08 0 ] ^C*5. ±tS^m^^C:felir(J7fe>' T 
->5r-:/;H 3cD:7-^i5fgpi 3 a3&5ftM:7*^^T':^V K 

[0 0 8 1 ] m^kt,. S7©:7-^^if APffliW^^m/ciE 

7 c!::^V F^§i52 7 CC>^fS)t-^ ^''^ ^?fA^P2 2 
©rt EOSP^ i ^ilS-^ iiHCC*t L T Bggill^rfp] i ^> (il 
Kift2 6 aX^i2 6 bCCjrOi^i' > i$r-305|Hl«s$*l±'5 J: 
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[0082] tj:^. tf^ K3^g|SSt>';^V K?»SIS(D»Tffi 
[0083] 

[^?B©5ajS] «±CD<J:5fC. *:|^?9CCcfcn«. HS(Di^f 

mim. ( b ) itt^^ ^-j^ -m^^m^mnih 
[03] mKom^UA- Mc^i^^jmmmmx*^ 



(a ) ^i^-t- V 



(b ) \it.ty^ y ^ 



[04] ia) {m2 <0^mmB-B(iC;hlrf^>U 

^ y ^-mimmmmmm. ( b ) tsa 2 (a) (o:^ 
fc}sb<D±mmmmx^^^ 
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* 0^25^0 

[0 9 ] m 1 Ofie*^5^Sl;i<Z):)ti^^S©«l0Sltit^*'r 

[0 1 0 ] ^2 ose^mfscDTfeejgiigsoteiBs^jg^^ 
[011] m2&i&^mfi(o^BMmm(Dmmt^^fn 

f 0r^^. 

10 [0 1 3 ] 03 cDse*jr(*j<D7£ei^g(?:)6*fls«®%^ 
-r0-c*'So 

[014] m^(om.mm(D^\^mmm(Dwmm^^m 

T0T^^o 

[015] m3CDS£*i$Jfj<D*fcit^aCD«IBg«ig** 

T0r*^o 

[0 1 6 ] 1^3 (ommm(Dit\^mmm.<D'iy ^ y ^-r 

y y > y(D[pi^ii^it^*'rffliJffi0r * -So 

20 10a ^^^Jl^- (m^W) 

11 V' 5? — 

1 1 a, 1 7, 2 7 tf^ b^mm mm) 

12.22 :/^^tfA?L 

13 ycyT^^<-^-y)i 

13a ^^gP 

13b ij^ F^^gp (^t^^aS) 
13c m^yy^iti^ 
14 

30 15 ::<y'V>^mm^) 

16, 26 a. 26b i^i' y 

1 8 6s^>' y 
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